Nitrogen for pastures by Department of Agriculture, Western Australia,
Journal of the Department of Agriculture, 
Western Australia, Series 4 
Volume 14 
Number 4 1973 Article 8 
1-1-1973 
Nitrogen for pastures 
Department of Agriculture, Western Australia 
Follow this and additional works at: https://researchlibrary.agric.wa.gov.au/journal_agriculture4 
 Part of the Comparative Nutrition Commons, and the Other Plant Sciences Commons 
Recommended Citation 
Department of Agriculture, Western Australia (1973) "Nitrogen for pastures," Journal of the Department of 
Agriculture, Western Australia, Series 4: Vol. 14 : No. 4 , Article 8. 
Available at: https://researchlibrary.agric.wa.gov.au/journal_agriculture4/vol14/iss4/8 
This article is brought to you for free and open access by Research Library. It has been accepted for inclusion in 
Journal of the Department of Agriculture, Western Australia, Series 4 by an authorized administrator of Research 
Library. For more information, please contact jennifer.heathcote@agric.wa.gov.au, sandra.papenfus@agric.wa.gov.au, 
paul.orange@dpird.wa.gov.au. 
research 
round-up 
Nitrogen for pastures 
Plant Research Division 
Dairying Division 
The use of nitrogen (N) fertilisers 
on cereals has long been recognised 
and accepted as an economic farm 
practice. It is only more recently 
that the use of fertiliser nitrogen 
has been considered for pasture and 
fodder production, mainly on whole-
milk and butterfat farms in the 
South-West. The high quality feed 
produced may be substituted for 
concentrates or conserved fodder. 
Large increases in seasonal produc-
tion have been reported. 
Because nitrogen fertiliser is ex-
pensive, has a short-term effect, and 
can affect the clover content of pas-
tures, a series of field experiments 
were conducted in 1973 to examine 
the role of nitrogen in the farm sys-
tem in higher rainfall areas. These 
trials are part of a collaborative pro-
gramme between officers of the 
Dairying Division and Dr. W. J. 
Cox of the Plant Research Division. 
Nitrogen usage on a mixed 
kikuyu-sub. clover pasture was 
examined in one trial on the pro-
perty of Mr. J. Burton at Hazlevale 
near Walpole. In one series of 
treatments nitrogen was applied at 
0, 50 and 100 kg N/ha (0, 150 and 
300 kg/ha Agran 34) at germina-
tion. Production was measured at 
four-week intervals and the trial was 
mown on each occasion. 
Early autumn production (Table 
1) was doubled when 100 kg N/ha 
was used. However, these same 
areas produced considerably less 
feed in late spring. The reason for 
this is apparent when pasture com-
position is examined (Table 2). 
Although there is an increase in 
clover content as the season pro-
gresses the high nitrogen treatments 
have considerably less clover than 
those receiving no fertiliser nitro-
gen. It is possible that the nitrogen 
treated plots produce less dry matter 
because the kikuyu is nitrogen de-
ficient late in the season whereas 
the clover dominant plots have ade-
quate nitrogen. It appears that the 
Table I—Effect of nitrogen on seasonal 
dry m a t t e r production in a kikuyu-sub. 
clover pasture 
Treatment! Time of sampling 
kg N/ha ; May 17 June I 2 0 c t . 30N'ov.20 
—j -1(kg/ha) 
0 962 I 307 3 253 5 000 
50 I I 258 I 694 2 462 5 042 
100 1867 2 138 2048 4071 
use of nitrogen fertiliser on kikuyu 
pastures could cause problems and 
it is not recommended until further 
research is completed. 
Table 2—Seasonal pasture clover 
content 
Treatment Time of sampling 
kg N/ha May 17 June 12 Oct. 30Nov. 20 
0 
50 
100 
10 
I I 
12 
(per cent.) 
13 50 
7 41 
2 14 
52 
37 
22 
In another series of trials at Den-
mark, Witchcliffe and Dardanup the 
use of nitrogen was examined on 
either clover pastures or clover pas-
tures oversown with either Wim-
mera rye grass (at 5, 15, or 30 
kg/ha), Tama rye grass (at 5, 15 
or 30 kg/ha) or oats (at 100 or 
200 kg/ha). After 4 to 6 weeks' 
growth measurements indicated— 
• increased total production with 
increasing rates of N, 100 to 150 
kg/ha Agran 34 appearing the 
most profitable rate 
• increases in production with high 
seeding rates 
• greatest early production from 
oats (Swan), followed by Tama 
rye grass and Wimmera rye grass 
• slight decline in clover content 
early on plots receiving nitrogen, 
the depression being greatest at 
the high seeding rates of the sown 
species 
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• the competitive effect between 
grass and clover could be mark-
edly reduced by early grazing. 
In spring the loss of clover was 
negligible where low seeding rates 
of Wimmera and Tama rye grass 
were used, but was very marked at 
the higher seeding rates. There was 
little spring production from the 
oat plots. 
It would appear that nitrogen 
can be used to advantage on grass 
dominant pasture or on clover pas-
ture where low rates of Tama rye 
grass are oversown provided the 
extra growth is utilised through 
heavy grazing 2 to 3 weeks after 
the nitrogen is applied. 
Time of application of potash 
Plant Research Division 
Recent research has emphasised 
that autumn topdressing of pastures 
with potash is superior on most 
South-West soils. Spring topdress-
ing proved superior only on deep 
sandy soils which had very little 
clay or organic matter. 
A series of 40 trials was con-
ducted in 1972 to examine the opti-
mum time and rate of application 
of potash on a range of soil types 
in the South-West. The trials were 
conducted by W. J. Cox of the Plant 
Research Division in conjunction 
with district advisers of the Dairy-
ing Division. In each of the trials 
eight rates of potash were applied 
either in April (autumn treatment) 
or early September (spring treat-
ment). Of the 17 trials that showed 
a marked response to potash, seven 
indicated that autumn was the best 
time of topdressing, while two 
showed spring applications to be 
best. The remaining eight showed 
no final yield difference between 
autumn and spring topdressing but 
better early growth on the autumn 
topdressed plots. 
Tables 1 and 2 show some typi-
cal results from a trial on the pro-
perty of Mr. J. MacDonald at 
Northcliffe. The autumn topdressed 
plots showed both a greater early 
growth as well as an increase in 
total production (Table 1). There 
was also a very marked increase in 
clover content on the potash treated 
plots as compared with the un-
treated plots. The clover content 
was higher on the autumn than the 
equivalent spring topdressed treat-
ments. 
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The advantages of autumn top-
dressing of potash are— 
e
 Heavy machinery such as bulk 
spreaders can safely operate in 
the paddocks. 
• Better early growth. This cor-
responds with a time of normally 
low pasture availability for ani-
mals. 
• Improved 
(per cent. 
pasture composition 
clover increased). 
Spring topdressing appeared to 
be superior on the deep sands which 
have a low clay and organic matter 
content and which probably would 
lose considerable quantities of 
autumn-applied potash through 
winter leaching. Where it is pos-
sible to traverse these paddocks in 
spring this would appear to be the 
optimum time. 
The results in Table 1 also indi-
cate that, if for some reason the 
autumn topdressing has been 
missed, the application of potash 
in spring will still result in signifi-
cant pasture yield increases. 
Table I—Effect of t i m e and rate of potash application on to ta l 
pasture yield (dry weight kg /ha) 
Treatment 
KCI kg/ha 
Potash 
autumn applied* 
8th Aug. 17th Oct. 
Ni l 
25 
50 
75 
100 
150 
200 
300 
550 
750 
942 
1,208 
1,217 
1,225 
1,275 
1,200 
971 
1,692 
2,066 
2,621 
2,450 
2,579 
2,637 
2,525 
Total 
1,521 
2,442 
3,008 
3,829 
3,667 
3,704 
3,912 
3,725 
Potash 
spring appl ied** 
8th Aug. f 17th Oct. 
550 
550 
550 
550 
550 
550 
550 
550 
Total 
1,004 
1,041 
1,337 
1,813 
2,041 
2,062 
1,975 
2,029 
1,554 
1,591 
1,887 
2,633 
2,591 
2,612 
2,525 
2,579 
T re : 
KCI 
* 
i tment 
kg/ha 
Applied 3rd Apr i l * * Applied 1st Sep 
Table 2—Effect of t i m e and ra te of 
pasture c o m p o s i t i o n (per 
Potash 
autumn applied 
8th Aug. 17th Oct. 
1 
.ember f Estimated yield 
potash application on 
cen t clover) 
Potash 
spring applied 
8th Aug. f 17th Oct. 
Ni l 
25 
50 
75 
100 
150 
200 
300 
6 
18 
31 
52 
59 
66 
69 
64 
12 
24 
56 
77 
92 
88 
91 
87 
6 
6 
6 
6 
6 
6 
6 
6 
I I 
15 
31 
37 
46 
51 
61 
73 
t Estimated pasture composition 
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Pheromones in fruit fly and beetle control 
Biological Services Division 
Pheromones can be generally des-
cribed as chemical stimuli which 
are detected through olfactory 
mechanisms. Insect pheromones 
serve various purposes and are 
therefore described by such terms 
as "sex pheromones", "alarm 
pheromones", "aggregation phero-
mones", and so on. 
In trials at Carmel and South 
Perth, entomologist Mr. A. Sproul 
compared traps baited with a sex 
pheromone with the standard Medi-
terranean fruit fly traps currently in 
use. The latter contain a synthetic 
male lure known as "Trimedlure", 
the active chemical being tert-butyl-
ester-4—chloro—2—methyl-cyclohex-
ane-1-carboxylate. 
The sex pheromone traps* were 
designed for use against "maggot 
flies" and so considered worthy of 
trial. Results indicated, however, 
that the pheromone did not attract 
our Mediterranean fruit fly (or 
"medfly"). This is not surprising 
as the whole sex pheromone com-
munication system is highly specific. 
Although many pheromones are 
chemically similar, subtle differences 
in their composition and concen-
tration or in the receptor mechan-
isms of the insect detecting the 
pheromone are sufficient to main-
tain species integrity. 
Soils Division 
Water lost by evaporation from a 
farm dam is difficult to measure 
accurately, because of other un-
known losses such as seepage 
through the sides and bottom. 
Bureau of Meteorology evaporation 
charts indicate the amount of evap-
oration which may be expected 
from a standard pan, 1.22 m in 
diameter and 0.23 m deep. In the 
case of farm dams, shelter provided 
by their banks and the greater water 
surface area lead to speculation 
whether their actual rate of evap-
oration is the same as pan evapora-
tion. 
Pheromones are complex com-
pounds and difficult to analyse. 
Only after 31 years of work by two 
chemists in the U.S.A. has it been 
possible to isolate and identify 
three tiny droplets of the pure med-
fly attractants. These droplets 
were the end product of extracts 
obtained from 80,000 male medfiies 
reared in laboratories in Hawaii. 
One attractant was identified as an 
alcohol, trans-6-nonen-l-ol and the 
other as a related compound, methyl 
trans-6-nonenoate. 
In field tests, female medfiies 
were only attracted to traps baited 
with a mixture of the two chemicals, 
plus several acids which males re-
lease with the natural attractants. 
The acids appear to chemically acti-
vate the lures. Further research is 
being carried out by these workers 
to determine the optimum propor-
tion of the lures and activating acids 
for practical application. 
In his work on forest insect pests, 
entomologist Mr. S. Curry has been 
trying out an aggregation phero-
mone on the introduced American 
bark beetle, Ips grandicollis 
(Eichh.). This insect attacks pine 
logs and susceptible standing trees 
in the South-West. 
The pheromone, Ipsenolj (2 -
methyl-6-methylene-7-octen-4-ol), 
was originally extracted from the 
hind gut of male bark beetles fol-
In co-operation with the Public 
Works Department, weekly rainfall 
and depth measurements were 
taken over a seven-year period from 
a concrete-lined dam near Wagin. 
These measurements were converted 
by means of a computer to depth 
lost from the water surface, and 
analysed by Soils Division adviser 
Mr. K. J. Bligh. 
The dam has 1:3 side batters, 
and was constructed in clay which 
was thoroughly compacted prior to 
pouring the 10 cm thick concrete 
lining, which remained in excellent 
condition throughout the course of 
the experiment. Since nearby farm 
lowing feeding in the phloem tissue 
of pine logs. It was isolated by gas 
chromatography and later synthe-
sised. The function of the phero-
mone is to attract both male and 
female beetles to susceptible host 
material. The resulting aggregation 
facilitates breeding and population 
build-up which may result in the 
death of living trees due to ring-
barking. 
The possibility of developing con-
trol methods using the pheromone 
in insecticidally-treated traps is now 
under investigation. Last summer 
some evidence of Ips beetle attrac-
tion to cages treated with Ipsenol 
was obtained in local plantations, 
but this was not so evident in the 
insectary. It is probable that pre-
liminary flight activity is necessary 
before the aggregation pheromone 
becomes effective. 
The use of pheromone materials 
for insect pest control is being 
actively investigated in many parts 
of the world. Advantages of phero-
mones include minimal effect on 
non-target species, due to a high 
degree of specificity and minimal 
environmental contamination, com-
pared to some of the more con-
ventional pesticides. 
* Supplied through I.C.I. Australia 
Pty. Ltd. by the Zoecon Corporation of 
California. 
t Supplied by the Boyce Thomson 
Research Institute of New York. 
dams constructed in similar clay 
successfully hold water, it is likely 
that the rate of seepage through the 
clay from any cracks in the concrete 
lining would be small. 
The dam is situated on a ridge, in 
a position similar to many hillside 
farm dams. It has a capacity of 
4 600 cubic metres when filled to a 
depth of 4 m. 
The dam was filled to the 3.7 m 
level and allowed to evaporate, the 
only further input to the storage 
being rain over the dam itself. 
When evaporation reduced the level 
to 1.3 m, the dam was cleaned, half-
filled and again allowed to evapor-
Evaporation from a dam 
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ate. On two further occasions, the 
dam was cleaned and brought up to 
the three-quarters full and full level, 
respectively. 
Average monthly evaporation for 
the seven-year period to June, 1973, 
is shown in Table 1 (a), together 
with Bureau of Meteorology (1966) 
estimates of pan evaporation. Janu-
ary evaporation (averaged over 7 
years) was about five times that for 
June, and this relationship is close 
to the Bureau of Meteorology esti-
mate. Since any leakage should be 
uniform throughout the year, this 
result confirms that seepage was 
small compared with the average 
yearly evaporation. 
There is some evidence that the 
extent of a free water surface 
governs the rate of evaporation: 
the larger the surface, the lower the 
evaporation rate. It is sometimes 
suggested that evaporation from a 
surface the size of a farm dam 
occurs at 70 to 80 per cent of the 
rate from a standard pan. These 
results show that in this case evap-
oration from the dam equalled or 
slightly exceeded the Bureau of 
Meteorology estimates of evapora-
tion from a standard pan. 
The slight excess of the sum of 
the monthly averages for the dam 
(1616 mm) over the estimated yearly-
pan evaporation (1420 mm) may 
be due partly to evaporation from 
Sheep and Wool Branch 
Salt fed to Merino lambs on wheat 
diets in a feed lot was reported to 
cause dramatic liveweight increases 
in the Eastern States. The wheat 
used had an exceptionally low 
sodium level (0.002% sodium com-
pared with an average for Austra-
lian wheats of about 0.024%) and 
the salt supplement was claimed to 
correct a sodium deficiency. 
As there was conflicting evidence 
about the value of salt as a cereal 
grain supplement, Sheep and Wool 
Branch officers B. Beetson and R. J. 
Suiter set up a trial at Wongan Hills 
Research Station to test the value 
of salt and limestone supplements to 
wheat diets. The trial was con-
ducted in summer in both feed 
lot and paddock situations with 
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the exposed batters after rain or 
following wetting of the perimeter 
by wave action, and partly to seep-
age. 
Cetyl alcohol in the form of a 
70% Hexadecanol—30% Octa-
decanol mixture was applied by 
means of a raft located in the mid-
dle of the dam for two years during 
the course of the experiment. The 
film which formed was consistently 
blown to the leeward side of the 
water surface, so that it covered 
only a small proportion of the area 
at any one time. Evaporation with 
and without cetyl alcohol, shown in 
Table 1 (b), indicates that no sig-
Merino weaners, using wheat low 
in sodium (0.009%). 
Some points emerging from the 
trial were as follows: 
• Under paddock grazing there was 
no effect due to either salt or 
limestone on lamb growth. 
• Supplementing the pastures with 
wheat caused small increases in 
body weight. Sheep fed wheat 
were 4 kg heavier than those fed 
pasture only, after 8 weeks of 
feeding. About 20 kg of wheat 
produced an additional kilogram 
of body weight per sheep. 
• The feed lot groups all lost weight 
and this part of the experiment 
had to be terminated after 5 
weeks. Feed was freely available 
nificant difference was observed 
during this period. Evaporation 
figures for three ranges of depth of 
water in the dam, shown in Table 1 
(c), indicate that shelter provided 
by the banks is not of significant 
beenfit in reducing evaporation from 
farm dams. 
This apparent correlation be-
tween dam and estimated pan evap-
oration can only be considered to 
apply in this particular climatic re-
gion. Farm dams in areas with 
different temperature, humidity or 
wind characteristics may experience 
less than the estimated pan evap-
oration. 
but intakes were very low. 
Although the weaners had been 
partially introduced to grain it is 
probable that the pure wheat diet 
caused rumen upset and loss of 
appetite. 
• Rate of body weight loss in the 
feed lots was not affected by salt 
or limestone. 
Observations so far lead to the 
following conclusions: 
• It is highly unlikely that salt sup-
plements are worthwhile with 
wheat fed as a paddock supple-
ment. 
• The most important problem with 
pure wheat diets in feed lots ap-
pears to be preventing digestive 
upsets. 
Salt supplements for grain-fed weaners 
Table I—Average monthly evaporat ion (mi l l imetres) 
Month 
Jan. 
Feb. 
Mar. 
Apr . 
May 
June 
July 
Aug. 
Sept. 
Oct . 
Nov. 
Dec. 
Total 
(a) 
Dam Pan 
(estimated) 
256 (5) 
229(14) 
176(12) 
106(24) 
75(14) 
43(40) 
50 (28) 
54 (22) 
69(19) 
131(21) 
196(21) 
226 (9) 
1616 
1 
230 
200 
180 
100 
70 
50 
40 
50 
70 
no 140 
180 
1420 
(b) 
Dam w i th -
out cetyl 
alcohol 
(5 years) 
250 (4) 
222(16) 
176(15) 
96(15) 
74(18) 
49 (43) 
48(30) 
56 (20) 
72 (20) 
131 (25) 
188(21) 
236 (7) 
1598 
Dam w i th 
cetyl 
alcohol 
(2 years) 
1 
265 (4) 
212(10) 
174(6) 
150 
77(1) 
44 
55 (30) 
50 (32) 
62(4) 
128(1) 
218 (24) 
206 (6) 
1641 
(c) 
Depth of water in the dam 
1.3 
266 
195 
169 
127 
77 
44 
— 
— 
— 
— 
— 
— 
between 
- 2 m 
(4) 
(17) 
(6) 
(22) 
(1) 
2 3 m 
252 (4) 
200(13) 
173(17) 
95(17) 
74(18) 
39 (29) 
50 (28) 
54(19) 
61(5) 
135(23) 
212(15) 
220(10) 
3—4 m 
246 
246 
204 
— 
— 59 (43) 
51 (38) 
55 (28) 
79(18) 
118(11) 
155(23) 
238 (3) 
Figures in brackets are standard deviations f rom the mean, 
expressed as coefficients of variation (per cent). 
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